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Th. pres;;; in^entlcn desTrired herein is directed to the use of random 
genetic mutation of a ce.l t: ,r3auce novel antibiotics ty blocking the 
endocrenous mismatch repair activity of a host cel. by mtro^ducing a 
dominant neg . mismatch repair ,mR) gene suoh as PMS2 
(^referablv human PMS2), MLHI, PMSl, MSHi, 3r MSH2 The cell 
c;n be a mlmmalian cell that produces an antimicrobial agent naturally, or 
a cell t^ar is placed under selective pressure t: o^btam a n:vel 
antimicrobial mol, that attacKs a speoific m.crohe. Moreover, ^he 
invent^on des. rices m.ethods for obtaining enhanced antimi crot lal actlVlt^ 
of a cell line that produces an antimicrobial activity due to recombinant 
expressi^T. or as part of the innate capacity of the ce.l harbor such 
a4ivitv: An er^odim.ent .f the invention described herein is directed to 
the .re^tion of aenetically altered host r.ells witn no^vel and/or increased 
antimicrobial prodn. that are generated by a method that -^^^^f J^^^Jj 
the nighlv uhiquitous and phylc genetically conserved prccess of mismatch 
repair? Kn exLple of a do.mmant neg. allele of a mismatch repair gene is 
the hum.an gene hPMS2-134, which carries a truncation mutation at codon 
134 Th- mutation causes the product of tnis gene to ah no rm.all^. terminate 
a- the rositi-n of the 134th amino acid, resulting m a shortened 
P.-vpept^de contg. the N-termmal 13: am.m: acids. Such a mutation causes 
an^'ncri,;se m ^he rate of m.utations that accumulate m oeUs after DNA 
replication. Syrian Ham.ster TK fibroblasts transfected with a mammalian 
ixprission vector contg. a novel antimicrobial pclypettide called mlgl and 
qrown in the presence of Bacillus suhtiUs were able to suppress the 
qrowth of the microbes, Escherichia coli bacterial growth was 
significantly suppressed m TK-tsI3 cells :c nstitutively expressing the 
domman^-neq. mismatch repair gene, TK-hFM32-l 34 . 
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The in\'entiC'n aescr±jjeu iiej.t=xii ^^^^^^^^ 

mutation throughout an antibody structure in vivo by blocking the 




endogenous mismatch repair tMMF.; activity of a host cell prcducmg Igs 
that encode biochem. active antibodies. The invention also relates to 
methcds for repeated in vivo genetic alterations and selection for 
antirodies with enhanced binding and pharmacokinetic profiles. The 
invention also provides methids of making hypermutable antii: ody producing 
cells Ly introducing a dominant neg. mismatch repair C^IP) gene such as 
PMS2 (preferakly human PMS2 ) , KLHI, PM:51, MSH2 , or M5H2 

into cells that are capable :f producing antitodies. The dominant neg, 
allele :f a miismatch repair gene may r^e a truncation miutation of a 
mismatch repair gene (preferably a truncation mutation at codcn 134, or a 
thwadme at nucleotide 424 of wildtype PMS2 ) . The invention^ 
also r^rovides methods in vjhich mismatch repair gene activity is 
suppressed. This may k^e a ocrmpdisned, for example, using antisense mols. 
directed against the mismatch repair gene or transcripts. These meth:ds 
are useful for generating genetic diversity within Ig genes directed 
against an antigen of interest to produce altered antibodies with enhanced 
biochem. activity or increased level of antibody prodn. The enhanced rate 
of miutaticn can be further augmented using mutagens. The invention 
demonstrated that a germlme truncating mutation in human gene 
PMS2 at codon 134 could exert a dominant neg. effect, resulting in 
biochem. and genetic manifestations of mismatch repair ■M>:R) deficiency. 
The inventicn'also demonstrated that dominant neg. mismatch repair gene 
alleles cause a defect in MMR activity. The invention further 
demonstrated that M:^R and genetic stah.ility can be restored by expressing 
a MMR gene complementing gene. 
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Dominant neg. alleles of human mismatch repair 
generate hypermutable cells and organisms. By 
into cells and transgenic animals, new cell 



genes can be used to 
introducing these genes 
lines and animal varieties 
with novel and useful properties can 1: e prepd. more efficiently than by 
relying on the natural rate of mutation. The enhanced rate of mutation 
can tie further augmented using mutagens. Moreover, the hypermutability of 



mismatch repair deficient cells can be remedied to stabilize cells or 
marr^.als with useful mutaticns. The invention demonstrated that a germlme 
truncating mutation in human gene PMS2 at rodon 134 could exert 
a dominant neg. effect, resulting m biochem. and genetic manifestations 
nf mismat-h repair (MMR) deficiency. The invention alsc demonstrated that 
dominant ne:^. mismatch reran gene alleles cause a defect in_mR activity, 
^he invention further demonstrated that MMR and genetic stability can be 
restored by expressing a >MR gene complementing gene. 
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E.acteria are manipulated to create desirable output traits using dominant 
neq alleles of mismatch repair proteins. Endogeneous mismatch repair 
(MMR) activity of the host is decreased by use of dominant neg. MMR genes 
followed by placing the cells under selection to obtain a desired, sought 
aft^r output trait. Baoterial MMR activity is shown to be inactivated by 
expression vectors for human PMS2-related gene ( hPMSR3 ), human 
PMS123 gen^, and a truncated PMS2 hcmolog from Arabidopsis 
thaliana. Thus, enhanced hypermutation is achieved by a combination of 
MMR deficiency and exogenously applied mutagens or radiation. MMR 
activity IS restored to the hypermutable bacterial host following strain 
-election of the variant of interest as a means to genetically "fix" the 
new mutations in the host qenome. Desired traits for com. applications 
include recombinant manuf. by fermn., biotransformation of substrates, and 
bioremediation. Stable bacteria ccntg. desirable output traits are 
obtained by restoring mismatch repair activity to the bacteria. 
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r.mi-.a-'neq alleles of human mismatch repair genes can be used to 

c n" a'^"; hypermutable cells and crganxsms. Thus, truncatxon mutations can 

^rintroduced into human wild-type misir.atch repair gene PMS2 at 

c^dDns 134 rr 424 to produce dominant neg. proteins, resulting m 

K-p^^mutabxJity. The C-terminal region of PMS2 protein is shown 

t. mediate interaction between PMS2 and MLHl (a mutL homolog 

nvoSid L the mismatch repair process). 3y introduc ng these genes into 
cen= and transgenic animals, new cell lines and animal varieties with 
nctel and useful prcperties can ke prepd. more efficiently than by relying 
rr the natural rate of mutation. ^^^^^^ 
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DNA mismatch repair is important because of its role in maintaining 
genomi- integrity and its association with hereditary non-polyposis colon 
cancer (i PC?). To identify new human mism.atch repair proteins, we probed 
nuclear extracts with the conserved carboxy-terminal MLHl interaction 
domain. Here we descrike the cloning and "-Pl^^^^enomic sequence of 
MTH'^ whi-h encodes a new DMA mismatch repair protein that interacts with 
MlSr. :3 ifmore similar to mismatch repair proteins from yeast, plants, 
worms and bacteria than to any known marmnalian protein, suggesting that 
Itrconserved sequence may confer unique functions in mice and hurr.ans . 
Cells in culture stably expressing a dominant" negative 

mSs protein exhibit micrcsatellite instability. Mlh3 is highly expressed 
ir gastrointestinal epithelium and physically m.aps to the mouse complex 
trait locus colon cancer susceptibility I (Ccsl). Although we w enable 
to identify a mutation in the protein-codmg region of Mlh. in the 
Lsceptibl^ mouse strain, colon tumours from ccngenic ^cs mice exhibit 
microsat^llite instability. Functional redundancy among Mlh., Pmsl and 
PTns2 may explain why neither Pmsl nor Pins2 mutant mice 
develop colon cancer, and why PMSl and PMS2 mutations are only 
rarely found in HNPCC families. 
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TI Generating hypermutable cells for research in hereditary nonp : lypc:s is 
colcrecral cancer syndrDme comprises introduction Df polynucleotides 
having a dominant negative allele of a mismatch 
repair gene; 

transgenic animal construction by mtutagenesis involving introducing 

mismatch rerair gene 
AU Nicclaides N; Vogelstem B; Kinzler K VJ 
PA Uni\^ Johns-Hopkins 
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E'T Patent 

L;^. English 

OS WPI: 2000-137587 [13] 

AE Creating a hypermutable cell involves introducing into a mammal cell a 
polynucleotide having a dominant negative allele of a 
mism.atch repair gene (MPG) (human PMS2, MLHl, PMS 1 or MSH2) 
making the cell hypermutable. Also claim.ed are: a homogeneous 
composition of cultured, hyperm.utable , mamm.al cells which corriprise a 
dominant negative allele of a MRG; a hypermutable 

mammal transgenic animal with at least half its cells ccntainmg a 
dominant negative allele of a MRG; generating a 

mutation m a gene of interest by growing a mammal cell containing the 
gene and a dominant negative allele of a MRG (where 

the cell is hypermutable), and testing the cell to see if the gene of 
interest narbors a mutation; and generating a mutation in a gene of 
interest by growing a m.ammial containing the gene of interest and a 
polvnuclectide encoding a dominant negative allele of 

a MPG, and testing the marromal to determine whether the gene of interest 
harbors a mutation. The method allows new cell lines and animal 
varieties with new and useful properties to be prepared efficiently. The 
methods will aid research into hereditary nonpolyposis colorectal cancer 
syndrome in patients. (50pp) 
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TI Mechanisms underlying mismatch repair deficiencies in normal cells. 
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Cathomas G; Bo ohkov II P; Buerstedde J M 

Departm.ent of Medical Genetics, Sechenov Moscow Medical Academy, Moscow, 
Russia . 

SO GENES, CHPOMOSOMES AND CANCER, (1997 Nov) 20 (3) 305-9. 
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Hereditary nonpolyposis colon cancer (HNPCCj is an autosomal dommantly 
inherited cancer predisposition which is linked to heterozygous mutations 
in mismatch repair genes. HNPCC tumour cells, in which the remaining 
wild-tvpe copy of the mismatch repair gene is inactivated, display 
instability of microsatellite markers reflecting a defect in mismatch 
repair. Recently, patients carrying either one of two distinct germline 
mutations m the MLHl and PMS2 genes were reported to accumulate 
somatic mutations of microsatellites in untrans formed cells. One of the 



mechanisms that might account for this phenomenon was a dominant 
negative effect of the mutant allele. T3 evaluate this 

possibility, we examined a different farrdly carrying one of the miutations 
(deletion of codon 618K in the MLHl gene) which has been suspected to 
induce genetic insrability in untrans f o rmed cells. No miutaticns in 
dinucleotide repeat markers were observed in a large number of Ivmphcblast 
clones derived from a carrier. Evidence for the deletion of the wild-type 
allele m two different tumours suggested that the inactivation of both 
gene copies was re:quired for tumour initiation. These results indicate 
that the MLHl ei8K deletion mutation alone does not necessarily cause 
marked mismatch repair deficiency in the presence of a wild-type allele. 
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